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(54) OPTICAL FIBER AMPLIFIER AND OPTICAL TRANSMISSION SYSTEM USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make the level of the optical input 
to an amplifying optical fiber const, to eliminate such breakdown 
factors as optical surge and reduce the cost and size by monitoring 
the level of the light just after the optical attenuation to make the 
feed back control of the level of the optical input to a variable light 
attenuator so as to make the monitor value always const 
SOLUTION: A variable optical attenuator 10 adjusts the optical level 
of a signal light 1 incident on a input end optical connector so that 
the monitored optical level just after the attenuator 10 may be 
const. For example, in the case of C, B with a span loss lower 10 dB 
or 20 dB the loss of the optical attenuator on the input side is 
adjusted so as to provide an optical input with a loss equal to that 
in case A with the max span loss of 22 dB according to the 
transmission path design. This adjusting is automated by a feed 
back control from an optical monitor just after the attenuator 10 r 
thereby adjusting the attenuator 10 for attenuations of 13 dB, 3 dB 
in the case of, e.g, C T B span losses. 
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i=»«*#t*. ^9 2 1 i=«fe y-sp 

©&*<#« SiK&lii*)*-* f~«*>*t£<, tMRftJMHi 
$fl#Pl§lS&1 0 0T?hfcAlfLt=A*t©ife#!!lS2 O T?#i£££ 

sa^AMf. $&i=.m*«j<03fe*^7 2 1 -c#tt$*LT 

3fe©L"*/u*<--j£i::£:£ * a [=»»*£«»*©**» 

3 oi=*y*«ffl*7T-f/<4oi=A»f *asati=* 

to 0 4 3] ttR©**«»3fr&fflfc*jSW=J*** 
**L"C, 3fcS|J a D a5 0, *;tli»IMt«&77-f/<l=l* 

LTAIt-T^o jfc«A5O0>ai^BStt9llll 1 © = 

sni i^siA-r*. asstMSssi i i=c*:y . *»a 

O&i&zJ: t>?&%i<li%W&UMt&miL 7 r 4 /^©Jfe 
A*i«WftMl=Mrc#«. 4 "CI***** 

tt1B*ftfi4mJHft:7r<r /<4 1 tAlf**. ffl*f*a 
m&m*Q 6tt5*fe«. if NUBA? 7 4 /< 4 1 
?5fr<£». lfi«/I4«ttM3 1 *4M,TBIB*d<a' 
»**i»^^61tfflffl*7r-f/«4 1 £Sig-f £o ttS 

&#8l£;hTifc&:frfcLT i E-*£;h..5 0 fMftifeJfNMS 
#J«!hIS&1 5 0T?l*^-*£:hfc5fe^##-^l~&-5cJ; 
3l=»«*Oft»a«l»-*-*. *<C«#*l*Hl*ff*. 
[0 0 4 4] tt«MIM*^*aiMMHH*ll 

*I$j»l3g& 2 O 0 CzAtt}* 2 0 1, Z02*ih.. 

*g<i@S!*« 150, tt8%gfi&&j»iiB& 1 o o fcg^ 
©£®£fT3. 

[0 0 4 5] JSI=, H6Sffl^-CMS3tlSS>ffifil53COA* 



Beit, {g^K^S^ W«c co ifeu^vu^ 

</«»s§i©tii©3tetB*fri=>, «a»*7r*f/t«>ian 

*tf££$3O©J»&©i£^Mfc:&U^£5it*- 0 A, 
B, CCOISSiCfSI'BlS^fit'*.. Al*1 2 O kmCOife^T 
-f/^M30 1^ BIJ8 3. 5 kmCDSfc^y-f Afi 

&ss, ci*4 7 km(D3fe7T<r/<&2H&$aLfc«£co 
«u*;u-e**. eaus^coisetB^^sfefc y 5 d 

Bmfc-*T;*0-C*Bm»** t ll<i:*fcttl=*7T-f 
/^SSIt?C0*A*U"<^A^A-X?)4- 2 8 d Bm, BT? 
[±-1 8dBm, Ctl4-8dBmlCi&5. #3S160ll"C 
l*5feA* U*JLtOTTK%tt&W 1 O fi&©3fc^ CO U 

[0 0 4 6] £T, C©£4£0J©jfeA;fe**--££<i:4«l 

mmmit-fiz.m&mm&-3 7 4 /<4 o izaa-t 

©lRft*Kr::#j&L?±*4Bn%7T-f /<4 0©tB2i-£ 
iW*©*UlA*ft*#tt*. f?JSH7-c*SM3flL«fc3o 

ij * *x a» tf * Aauaiiff n % ? r -r /< 4 o ©*nf»© 
MSffiffffiiifiMi <jteA*fc#tii*ifl>it) ©***i=* 
#-r*. ccofcto, eicwKftMSfiH oic^-sa** 

©L^L-^SIS&Lfcl^ii^l-f*, @7©A, B, C©£ 
3 |=EMtifta> A» * I= JtffS LfcftA* U**f= £ 5 H 

»*nteb*fc»««»#isi**n»-*. m*-&, 1533 

nmfl£»-el*3l6A*«)*fl:l=«r4a*«><Efl:l*3 d B 
(ddASEfc) /lOdB (AA&ftO ifcS. ElSIft 
©J&ffi*^, 3lSA*fl) jf + 5y^l/>i?lt20dBl 
-©fcib, *Aa#*©£*x;utf^Aaijio 
lgi|iSffl3fe7T-</^4 OlzASt-T-5<t 1 5 3 3 nmCOifift 

[0047] ^^Jfefiiin?!* 1 533nmi1 541 nm 
L-CttffaftJHIftOjfeAft L"<iHO«lFtt 

[0 0 4 8] MtL«, EIH«^A<1 0dB*SLMt2O 

dBfii^c. B<Da^i=liA*«i©3te^HSS*iBfflsL-c 
«l=KM»*A«eflUllMH-±***#^2 2 d BCD A <h 
S«SCDSl*B*<0*A*lw3S:*«J:3l=iteaS»-e»5fe*ai 

flrr'&fcro-efcs. c©siiiiiwSE3t»assi otto 
*y, «%tfc. BKiniia*©**i=ttwiE*j«wii 

0 ©SBESffl:^ 1 3 d B, 3 d BCiltS-il^c 
h-iS«;U^2 3 dBrogSt45fflliWtft«1 O 
©*ffija«itf1 d B-C&SfctoUfc'So itlS«5fe^T 

■</<4 o^©*AAL"^;U^--Sl=^oci:fc^y, B 
^tlcStLrEDF^©3fcA*©SE<b)b^<«:y, ifelg 
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ffrlflSF 1 1 -1 7 2 5 9 



2 ^-SA^So 

[0 0 4 9] Jfel::. H2*raL%-CWSJt3^S»1 0<DflJ 
ft. W****»1 O^^fcJg^CO^A*^^^. 3fe 

fe * i/jfc-y— «>*tft -5 mmtz-o ivciww 

too5o] *r» FTiEAaA*«i oa>«ft«sm-r 
«. *a**«wk*«*iii oaatfc. »*Jt**9 5S* 

SU— if^-f*— K (LD) 1 3 Ofr&0>ftW£*ifcls 

O. 9 8 (lmWl&G)mi£ftk 1 . 5 5 fi mtD^Jte©-^ 
K»T&«. 3feA*U»<JU©«lftl**i*7* hy-f* 
-K(PD) 1 2 o -eSWft L tz% l"<)\,b<W%m i %®M 
itifeff^fiS7<*i 1 1 e£rt-L-C3fc3SUSSiSES& 

DK1 1 OfcfiaS*.*. 77-f/ <* WO**N&M 
#ttO«^fl](Dl=iil*3 kHziSfM. 

«i oa}n»)fedc^ai^e*iiiia>#j««K< u e& 
r-f /«»«»**a>«a«a«>*«t*< u*i^ 5 1=1 
y, «ffi^3fe^7"f/\*4 oi«*S5*t«W|iDSia-e 

feS3kHz ««|ft7*«i«t 5Ct 1**1*. BttBft 1 1 
OTHififr^SfcA^^Wfil 1 1 fcfcfc&LT 

1-3-1 l=»-3r«ft*ff5Ci:l= < fey*A**<-5£l= 
ft*. TOfe**** 1 O, ftg-ttft:7?2 0l*. 

[005 1] *CTMUfcMS« 1 0 *mi*i*mtM>9tx 

;to*=.$M=oivaftW*-*. 3fe«^A* 1 [*WgEft3£& 
#1 0[=J:ySffiffi*^«fc«>s f-i(PD2 O-CttjEL 

Ofl>«l=A*.*i*«**»*iaLTa*L<«: 
t*. **Jfie5-Ci*W3EifcJStSl»l Offl«Sl$^-h 

3 - 2 lc»oTlUa«9lEf &ttJt Lrstifes 

-So 

[OO 5 2] W*3feSa*SSl 0<»K«(**tt. BMtt<E 
=.$111 -e^tB*^A/D^II1 1 2-C7 I S?4UWg 
*l=*»S*i*. ■xv^^fi^liMgE^EilKl 1 3 

— Sty^EU 1 1 4#*&0&ff»M£JB31LTfiJKD/A 

Kami i s-zr-i-uvmm-ig?. nma i e-*mk 



m#A 4.0 1? mx.t£s mufc*tttt¥ 
— LTfcSjET— Sut^E'J 1 1 4J=A*l«. 

[0 0 5 3] ?telZifeA*^-4»$ffiofc. 3fc-y— S?*t* 
IB*Aft*B1tajtt;ftA***«r*ai=otxrlSlW#- 
3g*3feAAU=S*-r«^a*13tA*«IL©Slffl 

$*l*ifeA*¥^l<bllKl 2 3 left*?*. *A*¥«Hb 
H01 2 3-eii1 0 0mafel±O^ra» «JtH£l». t 
*>fcS*«#A**¥Ksl'fbj!!l3S*fi5. T^-P^S*!^;* 
•e»RC (DffiEiit© 7 -f ®»©jf A^ff L^ffij£^<0 jfc 

— 4'**U^f r ~*l=A*i*Ji.T^< ZbvmiStV* 

[0 0 5 4] S*»4»A*!=«L. *A»**1»3£C!) U 
*A*3> Ufc £ * l=**-$?HJ6Mffl>*lft *ff ^ «ttl= 
o(,vcK9J-r«. «?»*JB©«l»l*a*<E*A* 

[=. *A*«)«Tftl=3ll6B«tWit* = tA«»»-C* 
5, JI*5&:*A*©«T*A**l3tfltfr*fci6r=A* 

«*A»ftL(»«3eanMit'r*«iit*fci**. 

0// s©t-?n3 d BMSli*l"<^*^SI)-r-5c: 
WW * t gifl h 5 7 ^ v f 

-f©T?6 d d B©-7— £ta£t--5>o 

9 d BUOKIk-etHta|rn4:WiM='r *»— Ptt 

»±U*tV «MA*W^lHl^1 2 6T?, HS^OifefS^ 
A*^it®L. «S«AAAt«l4«l=ttBifiWH«4 
13 2^Jg«-T^o C1(7>*IJS[*1 O/i smftiCff 5. 5fe 

i=a-<fc* a a =e=$ ^ffiffl-r s c fc nto*t a* 

tew-eita^. *«*A*ftL*tt«tt©*if*ai-r* 
tian«ifte*<**^**r=i4ft*tt**A*i***< . ate 
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&mW- 1 1 -1 7 2 5 9 



?L & <s> -est-y— co si* tJ t? # « . 

£0 0 5 5] ife-y— £?ffl)»E*B6«li: Lfcttj*W**A 

t0 0 5 6] fCT?, ;U~h3-4«iaM'Cife'(i^-A^I 

AAfig^JSlISS 1 2 87«MSt-«. = *U=*o-C. 16 

A*- h3-3^6tO©^-*;L— h3-4#*&CD« 
#*»*I=3fe-y— 5>C0«±l=J£|«-efe*<»T5OR8«|3ai 2 
9J=«fcy, 3 2tltMLD 1 3 0© 

cimiki 3 1 ica**-*. 

EOO 5 7] jfcA^CO^SttKOL-k-C, ±|B«fiET?(± 

[00 5 8] ^f=, ftft*ai*a*Jiiftfl|«;|SJ:U:«A 

Js«, «#-*««Hi:*ai*-3e«l1ii*1**«l=IB*A 

[0 0 5 9] flUtOJMJIX;7r<r/t4 1*N6<DJtS^ 
l*Bfi*/«***»ll*» 3 1 *S31LT01X.t*g 9 
« 1 ©»ttit<D3i|&»ltt* ^ 2 3 CD— ttoato^^t**- 
9PD17 0-Mt£, ±fcifc«^f±?fell#ffl:*i 2 £ LT 

[0 0 6 0] WH-MWtMJIr- ^4-11= 

ol>tK«t*. 2 P D 1 7 0 

U WIMtftlDKi 7 4t=ire^§„ 
MHUKMM 7 4-CI*«rH!**«*3tf)***A*1 

<o*as^ei 2 1 t&m*mi30>*%m*mo>mxm 
#^*to«)e *m-3g«fl»«Pi 7 3t»i±w#a>*iMi# 

tttSISJ'Stiirtf), Jft&LDI 8 0£D^t!)[I!S&1 8 1 1=» 



1 3 2i:j:4IUI1 8 1 ttSKBttfeff?. 

[O 0 6 1 ] &J£ifei8*Sg& 4 OT&«»fimi3f£ CfcifciiJ 
*-SMfM-2i::-3ivcttf!*-*. ^=*PD 1 7 o 

-5£S#£##>&iHlil&1 7 1 leg*?*. *T. MI=A* 
«tlfeft«ttfMK2 1 ote^'J-2 1 2l=A*tP,*lfc 

•5-tfro«^igtl«««t^s»ffi^<ott^2 1 1 «tiv n 

C*£!i*(D*** 'J-** 2 1 2£A 

2 1 3S-SIJCDj< i E'J-2 1 4*'>€>Stflt^iJiS*.tB-r„ Cih. 

man 7 5<kuTta^-r§. c©ias(ti 7 staj*- 

£8»fMLTS^)S: < ft* * 3 KM*** 4-2 
■CWIMMPfc-*-*. HWW4- 2 tftt*m*-*«» 
j6ftS*BJS*:7T-r A4 1 <D#Js8*tiRaLfcl'»<fc3i::<£JB 
ttmft?^^ 1 7 Z&A*l&ZtT?\ kH zHJgfiAT 
CD*Jiai:-r-i)o C<D«fc3fc;U— :?4---1 4:.IU— :*4-2 

[0 0 6 2] »«3l»}y)£jtedd*U"<JK=OL\-CK8S'r 
-So Px.(£5g§?l£A< 1 1 6l=JtX.fe&*CM** 
=M-«fc L J (D^tB* ^-^(CSOICI* 1 6 SfcR^T 
t?3te^T-</<WSIS©tii^^Mfi4)JC!*1 2 dBCD*tH 
t&lf *U*fc =ifl>ck 5 l=Sftft»l=iE Cfc 

&mntm±&* * u ~t=A*tr Js#*)i**as*a)n» 

[0O6 3] *A*fCO^r*A***l4JftfiffltO)Jt* 
lc#l%±3feA*A<*:# < i&§©T:*RrlEifcMSSI=J:§5t 

<t LT 1 6 l~>&mm<Mit%®-gt[zl£ 1 jSft^OifeU^ 
[0 0 6 4] iRfiJatt«C0A¥J=o^TI*. B£*S&£*J 

[0065] «a?ir=ot\-c, 3teKffl6o>»niB-T*A« 
m 1 o &m.m Lfamztsm l * 3 . no i***Bito5fi 

JtBT*A«. ^SCDRftS 1 6flO*e^3SHSI§7 0 1 - 
7 1 6^Sefi-&5SlgWDM (Wa v e I o n g t h D 
(vision Multiplexer) 719 T* — 

<»*fc«>l=a«ffl*/< , 3-liilI»7 2 OlCAStL. -« 
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*ti3¥ 1 1-1 7 2 5 9 



317 2 4. 7 2 6«7e&B«>ftft&4M»-«. SttfilJ 

vtt&mm&mmm-? zs-e-iitLfctt wd dm 

( W aveiensth Division Demu 
Itlplexerj 731 T?$MBL*at*r=»flSLfc 
g<S3§7 5 1 - 7 6 6l:ASt, #SfcH<D«#£&ffi?- 
*Xft*KJflftJ|HMr7 2 4. 7 2 6, 7 2 9-el* 

ftJUIa jHMteft i*»*i=ia*MIMiMUH«>:7 r -f / < 7 

2 5s 7 2 7. 7 3 0*j¥A^-5. Cftklis B1 

•721 o>s«*[=5R«a©fitffl**i*. aran*/*'? 

— iWB»7 2 OOftitIS€fl<Oa*taSWDM 

mnm»7 24. 725 & £tfsaufcJNn 7 2 9 -e 
i«5«*«*fr & ska fti* sffi-r « . & 5 n itm o 

m&A>*J Vl-*? 7 7 1 - 7 7 4*:frLT**flftl* 
[00 6 6] &jURWM£Mtottftim£e 

9H%bi*\* t ******* hhc* * * A,* fc y ©ftffi 
mm-at. wn-feffimvn'— ^4-1 i=*lt, as* 

~S»J!B£0;U~^ , 4-2<DffJWmfi$ 1 m a feLt©*^ 
S^-^4-2©«§p j tJfeAa]«IP©Rr3ES6S«S«1 0 

[0 0 6 7] *0fb0***flMB£a«#*£lT*& 

•«»^*««***tii*-**R*#* 
t o o e e ] imMM 2 ] #*i!B©gs 1 a>MMmmx 
y -f /<m*s»co*Sfe0i 202 fa«j£©3te:7 7 w 

/«t«»©*Bfc3IIWa*AA*«**B4#H^r« 
[0 0 6 9] B4f*2&to£%7r^/<WIS6®ifN8: 

^©^tH^U^M*^— $ P D 4 2 01? J E-$ j£*<g 
**j|i*ft««fc«*:|ifc*» u*;u*IJt:H»4 2 1 "C 
«SI5B(7)3feil*-trfe*A>§A^U^^iJ^-f*p •£© 
«*fll*l^»&**«*B*4 2 2^*6*1*. * 

2 2 1?— 8l©3fe£#fit tr „ ^--S* p d 4 2 3 icAStf 
*, i^M«l£iai&424t?l*z©^=*te£5W\ * 
5^ * JfcAZliltlCjfc uH;u*<g L T U<> * frgj^ £¥4 

y. *M0>il*At1 OdBTffc*i:#l=l*«S<OJtii 
*SSP3feA*tt-1 OdBml=««. = ©<k #&R©£lg 
••©JfeAfcfl)*!!***: LT— 1 5 d Bm^ig^LTfc 



< t. - 1 O d Bm©5feA:fcT!**iU&©U^l<$45£l*A 
*fey tUT3t^ n a H JfeSNaj^4 2 2[c^^JS-r o tz 
*> SfcSPfi, 5 0^^CDJt U^<;UA<3fc=i *^ £ ©f£i&F 
a-e-1 5dBm^T©3fcA:fel::#*&5teA:*i8BL©*l 
#**»»**«*4 2 2(=ak*. «r®©5feiB**(!^4 
2 1 T?te#i*.tf~5 d BmJaiTCD5feffi*fiDBtlC[*3fetBA 
BlJt<t>1g#^3feS|JatSS3H36@»4 2 2lcMf. %fl*A 

( - 5 d Bm) &%®&\zitiikmv>$;\tttfmwtf- 

1 5 d Bm&TVto&O&Skj&TS&ZOVmz&L&fc^ 

±T?««t«»fL-ClftS©*A*)6«SlStt (-1 SdB 
m) ]atTt?fc§<!:«^$*if=i^ro^ ftffAAtfk£$ 
*vc^«£tMff$*u «UlkSWl2 4et*tf«. 
[00 70] £&iz s aSflj^fg^AA'e-f^Sfl? 
U^;UfilT-C3feA**«!S:^iiWSLfct*l3l*jfe-y-~i? 
©ftl(t*BD«-r*fcft««fl!)B«*ffll«|-r*«'*4 2 5 

*6«>»*BiP*l«*1 3 2$ORSf3S4 2 7T?4:ys * 
•4MVa>Bl&vniDB 1 8 1 ICA2JTT*,, Mldi 

*„ *fc* *ttAa**{ft*2 4ei***®ft£:fcttT 

SflC^UT. AHDtt*BB2 4 71*tt£flMI*tfc4l 

Sffl*»*«-F«#2 4 8 4r-r«. *H»]ii3ta5S, 5 
o t LT 1 o d BaU*-e0££&*?«#«Mf H7r 

"Cfc*<, 

[007 1] CC^mi^*l^*fi|5A5 O©08£ It 

[ o o 7 2 ] [jfcffiffl 3 ] #f§ii3©m 1 ©gfcSii©fl*t&-c 
7 -f /<•«•©**• 3 0) 2 ®©igffi»l::*f L 

T 1 *©tt**JBl**«*©«*l::-3^TH 5 flUt 
m 5 ICfcl>TBe»i?|9f£cD©]?4pgP 1 0 0 
(Deleft*. «FJ8©itfgffi&:77-f/<4 0£jSSjgLfc 

aie«^a4jt5Hii«3 a-vm&mmfts 5 

*fc4Mt*. -fi#3fei*«#3fe^!!S2 1l=fr<*<. BSl! 
jg3feii^|grojl!lS3t/m#5tie^3 4l=fr< „ SJKfS 
«tfcW4*v*»Diiifl*7r'f/U 1 (cASt-T 
* e ^Otttt-cnjSXK 1 ^t-WffllSS 5 O A^ff A 

SE^'C&^fc "O i spers i on — Compans 
ator— Incorporated Br— Dope 
d Fiber Amp i i f i e r " IC^vSHTU 

■So z.o>mf£\zt$i\x, &ms>5 omm&t&yty— 

^IS:a) ; E-^^^5•tt2 2A^e)<D^^f;A<^S:<. ^®:©iteA*»r 
«Atf**A5 0«)a**«5dB-eB3e* 
M^IS©ft^5dB. MS0*tB*A<OdBmCD^3t 
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ttM¥ 11-17 2 5 9 



A2j8&<EU"<;U£»"-2 5 d BmfCfiBg'f C<7) U"<JU 
-If C<0fc#tTOa«»*1 OOT? 

mimm LfeUBKHMH u ««a s ong&mtz&mco 

ffi**- 1 OdBm, IftCD1/1 O J: ? 

[007 3] ccT?ffl^6*i4*«Baso<0«!i:Ur 

[0074] mmm^i ^m^m^o^moMm^ 

2 O mm x 1 6 5 mm(D^™X 5 0 0 fCjlt^Mfta &3£S 

^ + =EZL$ P D +HliB*/«***« + »r-f V is- 
^<D«^gP« a p2 0 3 0. XiUtfr>A«lD«MIffl*^7-f 
/UO, 4 1, (ft7^fVL/">+ft»«*^7+?lfl 

¥tt*^-<^*+*5Mt*3'5) a>IS^S|5p Q a 2 13 2. 
*7<Vl^"i) <DM^»»1 12 2. x;Ubf^A»Jto 



< V ^7 +?i WSft 7 i^Ez 

*PD) MMi2 3 3 K 

£ 0 #*lfl!lfl«Stf 7 0mmtlBi<2 5mmO*» 
&*1 ^t«*3W7 OmmlfHtfl 6mm<D*»fl4l 
6J;tf*Ht«*« 7 Omm0«ftl*77^/^i^fc# 
t£>£±ffi^0*[Zi&tf>£o fl»aMH*2mnru 77^ 
/t/U— h i UTSIOX'*— X ^Smmtt £ 
1* {5 + 70 (ED F/fftf » + (8 + 2+16 + 2 + 
8)/sin {45 8 ) +35 * s 

in (45 (° } ) + (Hs I n (45°) *30 

{^T-fAffiifX^— X) +5} =1 6 4mm, 
t± (5+ (1-coa (30° ) ) *30 C7y*f/*ffl 
IfX"*— X) +s i n (3 0° ) *70 (jftfiiaft) + 
1 O (^T^/fflX^—X) + sin (45°) * 7 
0 ttfegflfift) +(1-sin (45° ) ) *30 
T*f/<SHfX^— X) +5} =1 1 7mm^«o 

[007 5] JtttO)fc*¥*TlC*a*JttA*i:* 

ft**R^[5 + 70 (EDF^fcfV) +2 + 
1 6+2+1 6+2+1 6+2+1 6+2+2 5+5} 
= 179mm,(BSStff5+3 0 ( ? y *f Aft (f X<*< 
-X) +7 0 (Aafi) +3 0 (^r-f/^ftlfx^— 
X) +5}=1 4 Omm^ftU, »a*«r+fci*«fc 
y, 5mm, Aft 2 3 mmffit^^- 

[0076] mmmsi 

[0 0 7 7] 
[IS1] 
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WHW 11-17 2 5 9 
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[oo78] #|gf!8cDm 1 a>jH6fl)»ii"e***7T-r 

• lf*llT||E«4lTLtft1 4e^ftjBU— JMD 
i=>0>IE»^&<5o A s B, C, Dffli:4a!lfz*J8!lS 

£ft<Z)4I (tec ~K tec-) s U-if^V^--K0 

BEBKDT-/— Ki*V— K C L D A s LD_C) , *E 

=.$my* h4f-f*-K©Ty-Kfc*v— K (pa, 

PC) s JUE^ — (TR S TR) 

— ;u»tBjBU— if 6 O o«7) A0)bf >»«<0B8«** L 
f*fc§ 0 »«/<*>"CI*. TEC+«»«6 1 
1, TEC-«»t6 12, PD*y-K«Mei 
5. u— ifdf-r*-— Ktv~~ K«MI*|6 16, ^»5X 
$mmme 1 7. 1 8. PDAv-KMfiNle 



19. PD7y - KS 6 2 0s 

UHfy-ft- K«fMle2 2. it-5^fl86 2 
3s *-£X*«!fc«6 2 5* j$ffe6 2 7s L-»W*f 
KftV— KWHW6 2 Bs PD7^-"K«629t 

(c^Lfc^gBliiS^b— if 6 O 0c7)A<De>iBS^S& 
£o if-^X^E]g&A^ (TR) 6 1 3fcb— tf^a 
— ;u<^2Se>6 02s P DOT/ — KSOBlAft 

<PD_A) 6 1 4 t 3 S kf > 6 0 

3 S u«-ify-f*--K©r-/— p«»n*A* (ld_ 

A) 6 2 6 t If^E^a.— ;K0 1 0fk^6 O 9s U 

-if#-f#— KO*V— KtHDMA* CLD_c) 6 
2 4i U—if^S?^— }\,<T> 1 1 #tf >6 O 8 0>/iy K 
P^s ^4flO0^—Aa>^v^«tn;*A*L-BCi:T?A 



(14) 



nmW- 1 1-1 7 2 5 9 



«-ei±, LD_AiPD_ct»- -ax^coit* (tr 
(G) ) i**icif9>K(-*IK-r*B»***UT:^ 

[0079] #Mfc«'ei*oS— Atom's; ^SttSttffl 

[ O O 8 1 3 HKD n *T?0>a* fc16M 
Ar*iH?MftLfc»ftlcoi^r«wr* tt Sit* (T 
x) 7 0 1-71 63&«H***t*^, K«X (SV) 7 
1 8fCjaS««S5fe<&tt«7 1 7 o «tLI«. riW 

m o>atm 7 0ntf-byh4H«t **i*-ea> n - 1 * 

l**4lC*W*Mm#* (L-SV) 7 2 1 fcfex. 
[0 0 8 2] B««*tt»<0iSftOK«ff«%^ LTI£ 

fc««*flHII*«*li^r-f/<l«HI (LA) 7 2 4. 

7 2 6fccfctfs«*?T*A»tt« cra) 729-e^ 

fcB$*i£o M«±«»*l*#*^7-fy<*«Hl7 2 

4. s«»iM;««#it»7 3 1 T?»»*rc«*WMt 

It CfcjfetB Aft 6 l:rt«(35SS& »m s 3^ ^»Im s 

y. *ea^-rA<Da**«»a>»ti-#a* #^-v 

[0 08 3] *fc, **BtflMBf=o^"CI*» **»*M 

?nt#ss©*-i=*e>i*< a«<nfia«*ea3R7 71-7 

= fc"C. ftlcBSBXttfttftB 

[0 0 8 4] Rtftfc3teA;b<Oi6Tj^&<D[a«, fc«kM* 
»Dc««ite^r-f/< (DCF) (0*3 ftiMHHHi 7 2 



5. 7 2 7. 7 3 0a>»»B*4ifl=»*'r**tf>JI*fcr 

j£ t A icffiffi-r -a c t -e i» awn* * *v $ fc 

7 5 1-7 6 6^<0ES 

l££R)J<*o 

[0085] a fecuwaftcfc^^T-r/yii 

»l=#ALfc***»JB***** 1 k H z «LTI=»a. 
^^tlCfeU, 600Mb 1 t/s<EMn&5$iKt::j3tf-& 

*<1R (Reshape) *j8T?$>&fc«K BSt»#t£ 

[0 0 8 6] fr&77"f't*«B7 2 0, 7 2 

4. 7 2 6. 7 2 Sl=tt, «©BB«T*B«Lfc^r*l 
«Wt77-f/«ll»t*oTt,il». 

[O 0 8 7] 

j>«*fiaiffl7r'f ifeesi^x^Aji 
tar. **--5>*»ju *7T-</<Ji«»**JB+* 

[BBaBV&m] 

[B 1 1 **WO*JMI lfl>*3r^ <^*Sfl<0 2 » 2 

[B2] *»«<D*lifiSi ©*:7r-</*»ilSS©Sr»« 
«ttflr«*i*«iHfliffl)iM»«j«**-rB-e**. 

[S3] *£B<D«1MI 1 ffl*77-f'«WHMJ»»i 

[B4] **§30)3lJEM2a>3fe7r-r/<Ji'|iSSIO' : t 3 ^3fc 
# a»*wp* ja *af B -e * * . 
[16] ^ssffiro^iHWsaoafc^T-f/^WSeoaffl* 

[B6] ##88<7>3iJfi0i 1 ©3fe7T'f/^«i|Sag<De3IB 

[07] *UA-AMWte*ttfiattAfMra*aM 

[98] *^S8©*iifl!4<D3te77"f/<ii*il&«)7T-f 
/ 1 Mife^Sf <B 0) fttAB t B t? fo ^. . 
[99] *5g|Bfl)3lffl#l5<353lc^T-f/^lt^SlroilTflS®l 

Bu— tf<©Affl*»B-r««**rB-efc*. 



(15) 



te88¥ 1 1 -1 7 2 5 9 



cmi o] *&wa>mimeo>m&&mi>k&&Li'x*rJ* 

1 "*«#A7J, 2 • 3 -tta&JtWS* 
4-*«Jfeittt». 5-2jR*7 7<f/<it<HL 10- 

wmA*gpw^3feMft*» 1 1 

2 0-i?fliA:fc*-*J15fc#ii&:fr:7 ; 7, 2i-MS%m 

3 0"-«riainMniefflBifi%/«4i«tt«». 3 1 

Ktt*®@fflfSB^«^3fet**#; 3 3- 0. 9 8// 
mSftfeife/ig^-Jte^Btll. 3 4-0. 9 8 mffilfiite/ 
«9*A-attA». 3 5-KaoO. 9 StfmSlgllibig 

4o-«8WMiJB*7T-f/^ 4 1 >»®.wmm% 

5 0-*f B 1*fA3fe«5p n «. 1 0 0>"1Mt*j|HI 
«MH»@K. 1 5 0"*flURftJMHMMBflK 2 0 0- 
fiaWMBB. 2 o 1 •»*MMMK*fc9tt1ML 2 

0 2-2R*77'f/«il*©fiHIHI. 1 1 O-pIIE 

xtswBnsK, 1 1 i-pr*««»«mi i e=*. i 

1 2-A/D»i». 1 1 3-»)MUUI)Hk 1 14- 
M^S*f lET-S , 1 1 5- D/Agg&Sfc, 1 16- 
®j$7-f^. 12 1-11 
Siaj#A*'e=*M, 1 2 2 -iOJWBK 12 3-¥W 

B8&, 1 2 4-4B»¥U«ttWtt* 12 6-MW. 12 

e-»fc*MtAA*Mfc. i 2 7 -|ftW«[A*«36*. 12 
8 A * 12 9-OR»iI», 130- 

flj&S&fefflS&LD, 1 3 1 -S&SLD8ED1IS&, 1 3 

urn*. 1 7 o-Ses&fcHTj^-*, 1 7 1 -mmm 

/"e~*mm&* 1 7 2-ffiJB*7<JU4«, 17 3-W 

1 7 4»'H«W». 17 5-lii*S$ 

«s, i 7 6-asajiai*ajsn£, i 77-tBAjMM 

a. 17 8-a*ggfts 1 SO-ftMJtt&LD.. 1 
8 1-ffigLDBK!l@iak 2 1 0-£«ft1ML 2 1 1 

"'XMktitmim* 2 1 2 1 3 -a 

m$HMZ.mfi. 2 14-SgtSlEili*f-ji, 215 
-D/A&&&, 2 1 e-jKfi^Mii&AAx-^. 2 1 

7»-aMSBiitiifi»aft*»jt*A****, 2 1 s-a 
ssn»i5&jfcA*ll«iil, 3oo-wao3te3»r'r/«J8ii 

», 3 0 1 — 1 2 0 kmflJJte^T-l'/^KjM, 302-8 

2 km(D3t^r-f /«fi3IS, 3 O 3-4 7 kmCOJt^r 
■f /tficttM. 4 2 0-Wf8*itfl£|53teffi2i J E-3< PD. 

4 2 4 2 2 —ilfcWSaSsflftv 423 
-"ffctt^WiNfeAft^— * PD, 42 4-U^Hfl) 

jg. 4 2 5-mBm<i^ 4z6"-3feffiaa(£ffi4H« 

4 2 7 -ANDfftS, 4 2S-ffla«*«-Fflr#. 429 



-ORB&SL 5 0 0">%^iKfttAfe. 2 030- (3fe# 

PD) it#3l|£; ! E5?i~;U, 2 132- Ot#ffi+?ftf# sp 
ffl-tb^-f^iS'+^T-f'VU-^+^^.^PD) 

^. 1 12 2- (3fe#ll!$+5feT-< V U— $ +^=. 

233 1- CfiJB3*/flW- 
Jfe^+JtT-T V U— * +3t^+=E^$ P D) ^sfe 
=Ee?a.~;K 6 0 0— ®jgU— If^a.— 6 0 1 — 
U— tF^U^xiESt°> s 6 0 2-t-5X^fX 6 
0 3-PD7/-KeX 604-PDAV- Ffcf>, 

6 o 5— 9— 5*£tf>, eru¥"-i;=f^vfili 

fc°>, e 0 7 -^ifetf >, 6 O 8-LD7JV— Ftf>, 

6 o 9-u— *fr/ — h*e>, 6 i 1 -u— y^i^x 
BttsatbANL 6 1 2-u— tfK^yxKBjiaaja 

4S. 6 13-t-5X$gW, 6 1 4 — P DTS — F 
««L 6 16-PDAV-KH»i, 6 16-LD7 
6 1 7 5X*«*«tt*MU 6 1 
B-PDAV- 6 2 0-PD7/- K»J& 

as, 6 2 1 -u— ^i/^x^wiififfiaa, e 2 2- 

Sfi, 6 2 4-1/- tf A V~ KiMMf. 6 2 5-^-57 
6 2 6-U— !f7V — 6 2 7-t 

— 3 X* **«»««•. 62 8-1/— tf*V— FW» 
SB, PDT/-KHMMK 7 0 1-*««S««1 (ft 
SI) , 7 0 2-ifeI^j|f^2 (SS2) , 70n- 

mmmmmn (tin) , 7 1 e 1 6 
6) , 7 1 7-mm&m?wm. 1 1 s-m 

7 1 7 2 0-- Jilt 

•SM*77-f/flWB. 7 2 1 

7 2 2-aa«**/*««#jfc*«»AII» 7 2 3- 
3%7T-r/q£3IK, 7 2 7 2 5-# 
ftMHMk 7 2 6-*tH«gt. 7 2 7-^Mffl 
«. 7 2 9- Jg»*B5ffiffl3te7T-f/^«liS, 7 30 

"•4MMMNk 7 3 1 -MftWMMMk 7 5 1- 

1 (SfiD , 7 5 2-jM49«|2 
(ftS 2) , 7 5 n-5fci6SSffSln (a«n) . 7 6 
6-*I^Milie (afi1 6), 77 1-7 7 4- 
*M*». A- 1 2 O kmCDifc^y -f/^£i£l&3 O 1 
&&&©3feA7J U<*;i/, B-8 2 km(!)S77-f 
1302 &M®.0>$hA-h l/^U, C - 4 7 k m<D&7T 

■<^&^m3o3&m^a>mx^[y^)\^ 3-1-W& 

ftttSWMfflttHk 3-2»-%**ftflttt«HL 3-3 
••■«»»* U**-«T«*Ktt. 3 -4-«B*tifel"C»> 
*T«*«*» 4 - 1 "•«»-««!»«*» 4-2-ife 
JH7J-5g*!HSii|I§&<, 



(16) 



nmw 1 1-17259 





(17) 



tfBW 1 1-1 7 2 5 9 




(18) 



O&fflW- 1 1 -1 7 2 5 9 




-pat, h^—VO^ 

(51) int. CI. 6 MMNIB4 Fl 
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